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We, Helmut Koethaus^ of 3, Femblidc, 
Wuppertal-Batmena Gennany, and Richabd 
WnjcB, of 11, Escifeldstrasse, <3dsenk!fax:henr 
Buer, Germany, iboth German Qtizoas, do 
hereby dedaie die invendonj for wMch we 
pray diat a i^atent may be granted to tis, and 
^e mediDd by twliidi it is to be perfoimed, 
to be pardcidaily descr3>ed in and by tbe 
following statement : — 

The invention rdates to an electric motor- 
driven linear <H^lacing dcnce. Such a device 
may be used far example to operate doors, 
faps and other displaceable mechanisans. 

In connection with displacing devices 
opeiaMe by power means there is a requare- 
ment that in case off danger, for example^ in 
the event of failare of power supply to the 
device, the mechanism being di^laced must 
return to the initial position again. Thus^ for 
example, an air door in underground mining 
must be cap^le of opening or dosing auto- 
matic£dly should there be a breaiodown of the 
mine ventilator, or again, a brake must be 
engaged tf the driving power for a machine 
faDs, or ev^ the doors of a bsak must dose 
automatically if there is a failure of the elec- 
trical supply in the <bank. 

In aH the above-meniioned cases, when the 
displacing device is operated by cooxpressed 
air or ^essure oil cr some other fiuid, that 
is to say by means of cylinders and pistons, 
the automatic retmn to the initial position is 
ensured per se, since in the absence of pressure 
of the operating air or ^quid, ±e piston is 
released. 

Electromagnetically operated displadng 
devices have become known which likewise 
release the operated mechanian in the ev^ent of 
an electric current failure so that the operated 
mechanism doses., for exian^le. Sinoe^ how- 
ever, the force of attraction of an dectro- 
magnet on an iron armature drops a>nsid^- 
ably as the distance between the two increases. 



only short travds are pos^le. There is, more- 
over, often a disadvantage in the aihrupt attrac- 45 
tion and rdease of the armature. 

It is an object of the present invention to 
provide a linear displacing device driven by 
an dectric motor for the descr&ed applica- 
tions which, without the use of an intermediate 50 
medium such as compressed air or pressure 
oil and dispensing with tbe compressor whidi 
is otherwise necessary for tins purpose, 
operates purdy dectdcally without having the 
disadvantages of the dectromagnetically 55 
operated ^placing devices. 

The dectric motor-driven Sinear displacing 
device of the present invention accordingly 
comprises an internally threaded axial ti:d>ular 
shaft section fast witii the mot<»: rotor and 60 
a coacting dongated threaded operating rod 
extending through said tiibular shaft section 
and sealed against rotation but axially dis- 
placeable on rotation of said shaft, and an 
dectromagneticaHy operable braicje for the rotor 65 
actuated when the dongated rod reaches a 
limning position, wherdn the dongated rod 
is returned by die action of a load or of a 
spring or springs to its initial position on 
failure of the motor and brafoe current 70 

Advantageously, both the rod and the 
tubular shs^ section sre lball-4hreaded at least 
over part otf thdr respective lengths and coact 
through the medium of a train of recirculating 
ball bearings. 75 

Moreover, a ifurther axid tabukr shaft 
section advantageously extends an end <rf the 
motor rotor, die dectromagnetically open^le 
brake being located around said further tubdar 
shaft section, said brake comprising a brake go 
disc having a brake lining and co-operating 
with a radiaJly extending flange^ fewise 
havmg a brkke lining, fast on the td>ul^ sl^ 
section. 

The motor casing may have an axial ex- 85 
tension in which is provided a polygonal guide 
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engaged tiy a correspandingily pt^ygonal part 
of the operating rod w^herdiy said opemiing 
rod 5s secured against rotation. 'Altemativdy, 
for securing the <jperating rod against xotatioii, 
5 a is provMed which is a sliding fit in 
a longitudnffilly extending groove pptmded m 
the operating rod at the unthreadexi part 
thereof. 

The springs may tje tension and/or cont- 

10 pressdon sprtngs and act on an end region of 
the opecating rod and effect movemaa: of the 
rod hadkwaid or f ctwaid into the initifll posi- 
tion when the brake is oflF and the current 
siipply to ihe motor fails. The end of the 

15 operating rod may have a collar one side of 
which is engaged by a spring acting between 
the collar and the motor casing and the other 
side of whidi is engaged by a spring acting 
between the collar and an end wall of a pro- 

20 tective cap enclosing the collar and springs, 
Umit switch contacts may be arranged in the 
protective cap, the contacts being operaMe 'by 
a cam provided on the end collar of the 
operating I'od and serving to de-energise the 

25 motor when the operating rod has been moved 
to the desired extent in either of its directions 
- of movement. 

The fact that the switching contacts are 
also disposed in the protective cap and co- 

30 operate with: tihe cam therein is a decided 
structural advantage. 

Now, if some ri^ arises in a dispfedng 
device according to this invention, for example 
the electric current Ms at the moment when 

35 the operating rod is just opening a flap at 
the oudet of a bunker, then on the one hand 
current supply to the motor is interrupted and 
on the other hand the braike is off so that 
e.g. the springs, can taike effect and move 

40 the operating rod back in an axial direction 
nntil the safety poation, that is to say the 
starting position of the rod, is reached, that 
is to say the flap is closed again. The frictiDn 
of the ball thread is so small that resfioration 

45 is posable very quiddy. 

In ortier to make the invention ciearly 
/ understood, reference will now be made to the 
accompanying drawing which is given by 
way of example and in "v^ch a linear dispSac- 

50 ing device driven by an electric motor is 
iUustrated. 

The dectric motor has a stator 2 and a 
stator winding i and is disposed in a casmg 
1. When the stator winding is connected to a 

55 source of current a rotor 4 of the motor is 
caused to rotate. The motor can be a three- 
phase, single-phase current universal, or direct 
current motor, and accardingjy, bnnies 5 and 
a commutator 6 which may be required for the 

60 various possible embodiments have been shown 
in the drawing. In a three-phase motor these 
parts can be dispensed with. 

Near its periphery, the rotsor 4 has longi- 
tudinally extea(flng boies by means of which 

65 two tiibulxu: shaft secrirais « and 9 are flanged- 



on to the rotor (4> so as to be rigid and con- 
centric therewith, by n^ans of bolts 7. Cratting 
of the flanged-on shaft sections *& and 9 is also 
effected by means of the short-drcuit rings 
10 on both ends of the rot»r, these rings being 70 
turned true-to-size on the in^de. The tubular 
shaft section 'S has an internal ball thread 
whidi has a frictional action substantially less 
than normal threads because ball bearings 11 
are used for effecting engagement between the 75 
ball thread and a counter thread. The counter 
thread is formed by the thread c£ an operat- 
ing rod 12 which has a forked head 13 at 
its tipper end. Ttonded the operating rod 12 
is secured against rotation, the rod 'will shift 80 
backwards or forward aacording to the direc- 
tion of rotation of the rotor when the motor 
is switched oa 

The rod '12 is provided with a longitudinal 
groove— not shownr— which when engaged by 85 
a guide key disposed in the part 14 for example 
prevents rotatiJon of the rod 12 and ther3>y 
ensures the backward and forward motion. 
Aitematively, the lower end of the rod 12, 
which extends into a pnotective cap 15, has a 90 
nonrcLcciilar cross-section, for example squarp, 
and a corresponding guideway is provided in 
the cap 15. This has been found advantageous 
since the rod 12 at its other end, can, owmg 
to the absence of the loiigitufinal groove^ be 95 
more easily sealed-off relative to the casing 1 
at the pQint 14, in order to prevent dirt from 
entering the casing 1. 

On die iower end of the rotor 4 as viewed 
in the drawing, the flanged-on tubular shaft 100 
section 9 has a radial ifli^ige 16 ^diich serves 
as the br^ disc wf an electromagnetically 
operated friction brs&e. The brake comprises 
a magnetising winding 17 in an hron ring 18 
which is rigidly fixed in the motor 105 
casing 1. Tbe iron ring accommodates 
a roller bearing 19 in its interior 
just as, at the other end of the casing 1, a 
part of the casing or an annular land 20 con- 
nected with the cadng 1, accommodates a 110 
roller bearing 21. These tiwo roller bearings 
19 and 21 tteis constitute the actual nKmnting 
of the rotor. Twpr thrust bearing? 22 and 23 
serve to canyi^ tiie pressure from the motion 
of the rod 12 to the cadng 1. 115 

At -one and the other radial face of the 
iron'ring 18 two discs 24 and 25 are disposed 
which are interdonnected by means of bolts 
26 umfomrfy angjukrly distributed. Situated 
on each boftt 26 is a compression ^rii^ 27 120 
which, when the winding 17 is not energise4, 
by abutting against the ibottom of a recess in 
the iron ring 18, holds the two interconnected 
discs 24 and 25 in the po^on diown in the 
drawing. Thus the braks^ consisting of tiie 125 
flange 16 and the disc 24, each of which has 
a toke lining 28, is off. The tfiange 16 can 
thuis rotate freely and the rod 12 moves in 
the drrection corresponding to the rotation 
until a cam 219 on a collar 34 of the rod 12 130 
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operates dther a limit switch BO or 31, footli 
df -wiiich arc situated in the 1^5, so as to 
cut off tbe supply <xf current to the motor by 
way of liiB motor iday. At the same momem, 

5 through noimaliy dosed contacts of the irdeas- 
ing rday, ibe nng magnet vdnding 17 is con- 
nected to the phase voltage of tbe motor 
thrat^ a lectifer. The -winding 17 is there- 
fore aieiigised and the disc 25 is attracted 

10 to the iron ring 18 thereby dosing tihe disc 
24 onto the fla^ige 16 so tha^ t^roug^ the 
fixed rotor and the ball-thread, the rod 12 
is likewise Md GBxed in its posittoa 
A -weight winch for example is bdng lifted 

12 by means the rod 12, mil thus ronain in 
the lifted position. 'For ttns, aU that is neces- 
sary is l^t the teidng forces of liie brake 
Mngs 28, governed by tiie adhesive force of 
the dectromagnet 17, 1® is at iteast as great 

20 as the maxinHmi motor torque whidi is 
required to Mt the imght 

It is cfbvious that by reversing the polarity 
of the motor and switdiing in tbe iday again, 
the magnet is de-energised and the motor runs 

25 in the opposite direction, so that ibe weight 
is lowa^, for exan^l^ until once again the 
corresponding Kmit switdi! either 30 or 31, 
comes into operation. It is also poss3]jte to 
lower the raisai load without reversbg the 

30 polarity df the motor, sinxply be de-eneigising 
tbe wiiuEng 17 In ibis case die br^ oomes 
off and the wdght sets in rotation the rotor 
4 which is not eneipsed, becaxise the ledrculat- 
ing ban bearing, owing to its very low friction 

35 losses, converts the force of the we^— actmg 
in the longitudinal diiiection of the rod 12 
—into a rotary motion, witb only very litde 
loss of energy, tbiougji the Itel-thread, and 
the force of die wdgbt is dissipatseJd in the 

40 woikof accdetatingtherotor4. 

From the for^ii^ .it will be dear that 
the actual purpose of the invention is also 
achieved; for in ibe evtnt osf faHure of tbe 
sajpiply of dectrkal energy tbe dectromagnet 

45 17, 18 is de-energised and the hrake liuii^ 
28 are ideased throi^ the action of the 
spnngs 27, so that, for example, the raised 
weight is therehy returned to the position of 
rest. In cases where die nraght bas to be 

50 moved horizmtally and not vertically and in 
cases where pracucaUy no weight has to be 
moved but rather there is only a shifting of 
quite small masses, the return of the rod 12 
to the starting, or safety position is efferted 

55 by built-in springs 32 and 33. These springs, 
of which only one of the two need he installed 
according to the efifoct reqprireitf, pull or push 
the rod 12 bade into the starting or safety 
position if there is a complete faaluit of 
60 current, as a consequence of ^ rdease of the 
brake lining 28, because— as bas been said 
alr^dy— ^be redrciflating baM bearings have 
no Miction worth mentioning. 

Instead of cffecdng the switcbing oft of 
65 the motor by means of tbe limit swSdies 30 



and 31 acting through a relay, it is also pos- 
sible, chidfly witb tow power motors^ to use 
these switches 30 and ^1, for examine in 
the form of micro-swifdira of high switdiing 
capadty, directily for switching the motw off 70 
and on again. This makes it poss^le for the 
whole device to be of compact construction 
and thus suit^le for die operation of door 
locks. There are many varitti fidds of a»pplica- 
tion since redrculating ball bearing assemblies 75 
and baH threads can be produced widi very 
small dimensions. It is also also concdvabie 
to install potentiometers in the cap 15, m 
addition to ibe switdxes BO and 3(1, so that 
the position of tbe rod '12, actiiig tbroi^ a 80 
sHiduig contact attadied ibemo, m^^ces a 
iremote indication pos^)le and even an auto- 
matic regukticm of the desired intermediate 
position of tbe rod. In this my it is possible;, 
for example, to r^;ulate a br2k& pre^ure to 85 
a constant v^bie. 

WHAT WE CLAIM IS : — 

1. An dectric motor-^dctven Itnp^r ^sp^c- 
ing device comprising an internally dir^ded 
axial tubular shaft section fast fwitb the motor 90 
rotor and a coacting dongat^ threaded 
operating rod extending through said tii)ular 
shaft section and secured against rotation but 
axially displateable on rotation of said shaft 
section, ami an decrtrcmiagnetic^ opet^e 95 
brake for the rotor actuated when the don- 
gated operating rod readies a linuting posi- 
tion, wherdn the eikmgated operating rod is 
returned by the action of a load or of a spnng 

or springs to its initial positkm on failure of 100 
the motor and brste current 

2. Electric motor-driven linear ^^^dng 
device as daimed in Qaim 1, in wbidi the 
operating rod is ball-tbr^ded and coacts with 

the inteniaHy ball-lbreaded tubuiar shaft sec- 105 
tion throu^ the medium of a train of re- 
circulating bfdl bearii^. 

3. Electric motor-drivett bnear displacing 
device as dadmed in Oaim L or 2, in wbidi 

a further axial tubtflar shaft section extends an 110 
end of the motor rotor, the dectromagnetic- 
aliy operable br^ bdng located around! the 
latter tubular ^aMt section, the brake com- 
prising a br^ idGsc baving a brake lining 
and co-operating witb 'a. radially extendii^ 115 
flange, likewise having a braike lining, fast on 
the tubular shaft secticHi. 

4. Electric motor-driven &ear displacing 
device as daimed in C3aim 1, wberdn the 
motor casing has an axial extension in whidi 120 
is provided a polygon^ guide engaged by a 
correspondingly polygonal part of tbe don- 
gated operating rod, wherd)y said operating 

rod is secured against rotation. 

5. Electric motor-driven dinear tfisj^dng 125 
device as daimed in Oaim 1, wberdn for 
securing the dongated operating rod against 
rotation, a fcey is pcovidoi wbidi is a sliding 

fit in a longitudinally estending groove pro- 
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•vided in an nnthreaded -pardon of the operat- 
ing rod. , t • 

6. Electric anotowiriven hjosst diqjlactng 
device as dslmed in Oaim 1, tvpiherdn the 

5 end of the operating rod has a collar, one 
side of -which is engaged by a ^ring actmg 
between tiie collar and the motor casing and 
the other side of which is engaged a 
spring actmg between the collar and an end 

10 wall of a protective cap cndosing tiie collar 
and springs. .... 

7. Electric motor-driven hnear displacing 
device as claimed in Oaim -wherdn Jimit 
switch contacts are arranged in the protective 

15 cap, the contacts Ibdng operable by a cam 
provided cn the ccfllar of the operatii^ rod, 
and serving to de-energise the motor when 
tbe operating tod has been moved to the 



desired extent m eitiber of its directians of 
movement j- i • 

8. Electric motor-driven hnear dispiaaag 
device as damied in Oahn 6 or 7, whereoi 
a longitudinally eaaendang potentiometer is 
disposed m the piotective cap adjacent to 
the end of the operating rod, a sliding c«n- ^ 
tact of the potentiometer being mounted on 
the end of said operating rod. 

9. He electric motor-driven linear displac- 
ing device, constructed, arranged and adapted 

to operate substantially as hereinbrfore des- 30 
cri bed -with reference Uo and as illustrated in 
the accompanying drawing. 

H, A. L, VENNBR, 
Chartered Patent Agents 
1, Great James 5tree^ Bedfoa?d Row, 
Londoii, W.Cl. 
Agent for the Applicants. 
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1 CWPPT drawing Is a reproduction of 

I incci Original on a reduced scale 




